


Gravity surveys in the California portion of 

the Kingman quadrangle

by D. L. Healey

A regional gravity survey has been made of the California portion 

of the Kingman quadrangle as part of the U.S. Geological 'Survey's 

contribution to a cooperative program in California with the Army 

Topographic Command, the California Division of Mines and Geology, and 

several universities (Oliver, 1969). This present report contains a 

printout of principal facts (table 1) and a station plot map (fig. 1) 

for 744 stations on the Kingman quadrangle and is intended to supplement 

a forthcoming gravity map and geologic interpretation to be published 

by the California Division of Mines and Geology. Of the 744 stations 

on the map, J. G. Rosenbaum and the author collected 362 new stations 

in 1968 and have compiled the balance of 382 stations from previous 

work. The earlier data were collected by D. L. Peterson (1969a and b); 

D. T. Trexler and A. L. Weismeyer (written commun., 1966); M. F. Kane 

and J. E. CarIson (1964); R. G. Bates (written commun., 1965); and by 

D. R. Mabey and F. E. Currey. From the earlier data numerous stations 

were reoccupied and a datum correction was determined (table 2). No 

attempt was made to include a calibration correction for the earlier 

work. Likewise, no datum correction was applied to the Trexler and Weismeyer
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(written conmun., 1966) data. Terrain corrections were calculated 

out to a radial distance of 166.7 km for all stations: 0 to 2.3 km 

was calculated manually (Hayford and Bowie, 1912); and from 2.3 to 

166.7 km corrections were calculated with an electronic computer 

using a program that utilized digitized topography (Plouff, 1966).

The new stations were measured with La Coste-Romberg gravity 

meter 6-177 and Worden Master Meter W-772. Both instruments were 

calibrated on the Mount Evans, Colorado, calibration loop (Barnes 

and others, 1969), and, in addition, 6-177 was also calibrated on 

the Mount Hamilton, California, loop (Barnes and others, 1969). The 

factory calibration of 6-177 was modified by a factor of 1.0002 

(H. W. Oliver, written commun., 1969). The constant for W-772, 

based on a comparison with meters 6-8, 6-17, and 6-177, was determined 

to be 0.0755 mgals/scale division, and this constant was used.

With the exception of the work by Peterson, little is known 

about the various gravity meters used by the earlier workers in 

the Kingman area. Peterson used La Coste-Romberg 6-62 which was 

calibrated over the Mount Hamilton and Yosemite, California, loops 

(Barnes and others, 1969). The correction factor thus determined 

was 1.0004 (H. W. Oliver, written commun., 1969).

Trexler and Weismeyer (written commun., 1966) used Worden meter 

W-758 which was calibrated over the Mount Wilson, California, loop 

(Barnes and others, 1969) but no calibration data are given in their 

communication.



The new gravity stations were referenced, through a series of 

base stations, to the Baker base (USC&GS EM Y-162) in Baker, Calif., 

which has a value of 979,634.70 mgals (Chapman, 1966, p. 44). This 

base is located within the Trona 1° x 2° quadrangle and lies about 5 miles 

vest of the Kingman quadrangle boundary. Figure 2 is a schematic diagram 

of the base-station network on and adjacent to the Kingman quadrangle. 

Locations and values for these bases are given in the appendix.

Base 1 was used in obtaining most (171) of the new gravity 

observations. Three direct ties to the Baker base were made and the 

deviation from the average value was -0.05 and +0.02 mgals. Base KH311 

was the reference for 88 stations including all of the helicopter 

stations (78). Three direct ties to base 1 were made and the maximum 

deviation from the adopted average was ±0.02 mgal. Base station KH138 

was used as the reference for 18 stations. Twelve ties from base 1 

were made and the maximum deviation from the average value was ±0.04 mgal.

Nipton East was established by Chapman (1966) and is the reference 

for 53 gravity stations. During the Kingman survey six direct ties 

to base 1 and one tie to base KH311 were made. The average value 

obtained from these new data is 979,426.46 mgal, which is +0.19 mgals 

different from Chapman's published value of 979,426.27 mgals. Because 

he has only one observation at Nipton East, Chapman (oral commun., 1969) 

agreed that the adjusted value may be more accurate.
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Base KH174 was the reference for 28 stations. This base has four 

direct ties to Nipton East and one indirect tie to base KH311. The 

maximum deviation from the adopted average value was ±0.04 mgal.

Base 12 (originally established by Kane and CarIson, 1964) was 

not used to establish new gravity stations. It was reoccupied while 

determining the correction factor for Kane and Carlson's gravity stations 

Base KK631 was used to establish 25 stations and the value is based 

on three direct ties to Nipton East. The maximum deviation of the 

three ties from the adopted average value of KK631 was 0.01 mgal.

The remaining bases were not used to establish new stations. 

They evolved from repeated observations to check instrument drift 

and may be useful in the future. On the assumption of this future 

usefulness, these bases are included in the appendix.

The reoccupation and evaluation of some of the earlier gravity 

stations provide an insight into the internal consistency of each 

survey (see table 2). The correction of +0.70 mgals applied to 

Mabey's data is a datum adjustment and appears to be valid within ±.10 

mgal. The work by Currey was referenced to three bases of varying 

accuracy: The 40.40 mgal correction applied to stations KC3-22 is 

probably accurate to within ±0.30 mgals, the value of 40.30 applied 

to stations KG23-28 to within ±0.2 mgal, and the value of 40.20 mgal 

applied to stations KC29-36 to within ±0.10 mgal.



The corrfiction of 40.20 mgal applied to Kane and Carlaon's data 

is probably accurate to within ±0.20 mgal. The +0.60 mgal correction 

applied to Bates' data is probably accurate to within ±0.30 mgal. 

The survey by Bates (written common., 1965) has an internal accuracy 

of about ±0.30 mgal.

With the possible exception of a few stations, the earlier stations 

are thought to be adjusted to within ±0.20 mgal of the Baker base datum. 

The majority of these adjusted stations are probably within ±0.10 mgal 

of this datum.

The explanation of the column headings of table 1 are described 

below:

SXA Station number.

LATIT North latitude in degrees, minutes, and hundredths 

of minutes.

LONGIT West longitude in degrees, minutes, and hundredths 

of minutes.

ELEV Elevation of station in feet.

F.A. Free air anomaly in milligals.

S.B.I Simple Bouguer anomaly in milligals for assumed

3 density of 2.67 g/cm .

S.B.2 Simple Bouguer anomaly in milligals for assumed

density of 2.60 g/cm . 

CC Curvature correction in milligals for an assumed

density of 2.67 g/cm and for a radius of 166.7 km.



TC Terrain correction in milligals for assumed density

3 of 2.67 g/cm . Calculated by hand.

TER Terrain correction in milligals for assumed density

3 of 2.67 g/cm . Calculated by computer.

(NEAR) That part of terrain correction (TER) representing 

the contribution of the digitized compartments 

which intersect the outer circle of the zones 

calculated by hand.

C.B.I Complete Bouguer anomaly in milligals for an assumed

3 density of 2*67 g/cm .

C.B.2 Complete Bouguer anomaly in milligals for an assumed

3 density of 2.60 g/cm .
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Appendix A

Gravity meter base stations in the
California portion of the

Kingman quadrangle
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NAME Baker

LATITUDE 35°15.93'

STATE California

LONGITUDE 116°04..68»

GRAVITY BASE STATION

ELEVATION 923.0 feet

979,634,70I SBA

LOCATION DESCRIPTION:

This station was established by R. H. Chapman and is located in 
Baker on the abandoned Tonopah and Tidewater Railroad, north of 
Interstate Highway 15, 118» north of the north end of a former 
section house and 37 r east of the centerline of the former main 
track. The meter is read on the ground, *O.V below the disc of 
trSC&GS BM Y-162 (1933).
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NAME Base Station 1

LATITUDE 35°25.^1»

STATE California

LONGITUDE 115° 19. 2V

GRAVITY BASE STATION rr i

ELEVATION 3,824 feet

OBSERVED 
GRAVITY SBA

LOCATION DESCRIPTION:

This station is located in the southwest corner of Sec. 36, T. 16 N. 
R. 12 E., which is in the north-central part of the Mescal Range 
15 ! topographic quadrangle. It is 1.8 miles south of Interstate 
Highway 15 along the Ciina Road. The gravity meter is read on top 
of USC&GS BM L-710 (19U). The BM is located about 30! east of 
the centerline of the road and is marked by an unpainted Vf x 4." 
witness post.
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NAME Base KH 138

LATITUDE 35°12.65 !

STATE California

LONGITUDE 115°30.28'

GRAVITY BASE STATION # KH 133

ELEVATION £,025 feet

979,382.30_________JSBA

LOCATION DESCRIPTION:

This station is located in the central part of Sec. 17, T. 13 N., 
R. 14. E., which is in the northeast corner of the Kelso 15' topo 
graphic quadrangle. It is about 1.6 miles south along the Kelso 
road from the Cima Siding on the Union Pacific Railroad. The 
gravity meter is read on the ground next to USC&fiS BM J-295 (1935) 
The BM is about 40 f west of the railroad track and 200 f east of 
the road and is near the center of a sweeping curve in the tracks 
of the railroad.
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NAME Base KH 311

LATITUDE 35°28.20»

STATE California

LONGITUDE 115°32.54. 1

GRAVITY BASE STATION

ELEVATION 4.,734..2 feet

OBSERVED
SXVITY 979,383.50 SBA

LOCATION DESCRIPTION:

This station is located in the southeast,corner of Sec. 14., T. 16 N. 
R. 13 E., which is in the northeast corner of the Meseal Range 
15 f topographic quadrangle at Mountain Pass. The gravity meter 
was read on top of USC&GS BM Y-310 Reset (I960). The BM is located 
68' south of the centerline of the east-bound lane of Interstate 
Highway 15 and is across the highway and south of the California 
Division of Highways maintenance station at Mountain Pass.

14



NAME Nipton East

LATITUDE 35°28.54. f

STATE Calif. -Nev.

'LONGITUDE 115°13.A8»

GRAVITY BASE STATION # 235

ELEVATION 3,616.4, feel

OBSERVED n_rt ,-, ,, 
GRAVITY 979,426.Z.6 SBA

LOCATION DESCRIPTION:
This station is Chapnan's base 285. It is located at the 
California-Nevada State line approximately 2 miles northeast of 
Nipton, Calif., on Nevada State Highway 68, on top of a Nevada 
Highway Department copper disc located about 60 f north of the 
highway, across highway and 50' west of sign "Welcome to Nevada." 
The disc is stamped "A.O + 00.00 PC".
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NAME Base KH 174.

LATITUDE 35°17.53'

STATE California

LONGITUDE 115°U.19 f

GRAVITY BASE STATION #101174.

ELEVATION 4,808 feet

SRAVITYD 979,352.21______- ; SBA
LOCATION DESCRIPTION:
The station is located in Sec. 14, T. 14. N., R. 15 E., in the 
southwest corner of the Crescent Peak 15' topographic quadrangle. 
It is approximately 7.1 miles southeast of Ivanpah along the 
Ivanpah Road at Barnvrell (site). The gravity meter was read on 
top of USC&GS BM F-733 (1944.) which is located about 30' southeast 
*of the road in a triangle of land formed by road intersections.



GRAVITY BASE STATION & 12 (Kane)
NAME Base 12

LATITUDE 35°28.76«

STATE Nevada

LONGITUDE 1U°55.A1»

ELEVATION 3,634 feet

8BSERVED CV7Q ,c« TC   e»i RAVITY 979,459*15_________ _S B A

LOCATION DESCRIPTION:
This station is located approximately 1.1 miles north along 
U.S. 95 from the junction of Nevada 63 at Searchlight. The base 
is USCScGS BM N-U9 (1935) which is 200» west of U.S. 95 and 200' 
south along a dirt road from a dirt road leading west. The 
gravity meter is read on top of the BM.
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NAME Base KK 631

LATITUDE 35°08.00'

STATE California

LONGITUDE 1U° 4.9.75 »

GRAVITY BASE STATION # KK 63i

ELEVATION 2,4.05 feet

8BSERVED Q^Q en / -in ' ««* RAVITY 979»5JL4«30________' » SBA

LOCATION DESCRIPTION:
This station is located in Sec. 8, T. 12 N., R. 20 E.,in the . 
central part of the Homer Mountain 15 f 'topographic quadrangle. 
The base is USC&GS BM A-182 (1934.) which is located 3.2 miles 
south along U.S. 95 from the California-Nevada State line. The 
BM is located about 30 f west of the centerline of the highway 
on an isolated mound of dirt. Road construction has lowered the 
base level here but the BM was preserved. The gravity meter is 
read on top of the BM.
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NAME Tri-Station Spine

LATITUDE 35°00.80'

STATE California

LONGITUDE H5°39.18'

GRAVITY BASE STATION # **

ELEVATIOH 2,125 feet

SERVED OTQ cr\o £o **  »   AVITY 979,502.68________' ; SBA

LOCATION DESCRIPTION:
This station is located at Kelso in Sec. 25, T. 11 N., R. 12 E. 
It is in the south-central part of the Kelso 15' topographic 
quadrangle. The base is Tri-Station Spine, which is located 
about 300' west of the main road and 100' north of a track road 
leading west. The road leading west is located about midway 
between the Union Pacific Hotel and a small general store. The 
area around Tri-Station Spine is now a dump. The gravity meter 
is read on the ground near the marker.
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GRAVITY BASE" STATION
NAME Base KH 6 STATE California

LATITUDE 35°33.32' LONGITUDE 115%2.71 !

ELEVATION 3,255 feet

979,462.34. SBA

LOCATION DESCRIPTION:
This station is located in the northeast corner of Sec. 29, 
T. 17 N., R. 12 E., in the southwest corner of the Clark Mountain 
15 f topographic quadrangle. The base is USGS BM 3WF (1955), which 
is located about 12 ! west of the road leading north and 60' south 
of the access (private) road of the Los Angeles Water and Power 
Comm. The BM is located directly under the centerline of the 
three parallel high voltage transmission lines leading from Hoover 
Dam to Los Angeles. The gravity meter is read on the ground adjacen 
to the BM.

20



Appendix B

Computer printout listing of principal facts about 
each gravity station, Kingman quadrangle
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T*bl« I.--Principal faces for ncv and updated gravtcy stations on che Klngnvin quadrangle Conctnued
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